This study determined the fluctuations of bacterial community structures in biochar biostimulation process with different types of nutrient amendments. Results showed that suitable amendment ratio of biochar and nutrients can greatly increase the remediation efficiency, biocharaddition influenced microbial community structure and metabolic characteristics of the remediation. Proteobacteria, Actinobacteria, and Fimicutes were the dominant phyla throughout the process, and biochar addition significantly increased the relative abundance of Firmicutes phylum. The detected abundance of bacterial genes related were also different, Amino acid transport and metabolism, Carbohydrate transport and metabolism were increased with biochar addition and had great influence on the bacterial community structure. These results indicated that biochar addition improved the degradation process meanwhile significantly regulated the microbial community and function.
INTRODUCTION
Oil industry explore a huge amount of crude oil, dropping crude contaminated soil comes up frequently as giving rise to a significant ecological impact [1] . Physiochemical treatment methods are not effective in fully remediation of petroleum polluted soil [2] . Biological methods which containing advanced technologies are economical and suitable [3] . Biochar has been implemented as a powerful adsorbing material to remediate oil contaminated soil because of their close affinity to hydrophobic substances [4] , and it can stimulate the activity of soil microorganisms to naturally accelerate the PAHs degradation [5] . Furthermore, the appropriate ratio by nitrogen and phosphorus amendment is the most commonly method in biostimulation process [6] . Therefore, how to regulate the amendments of N and P by coping with biochar, and comparing with natural attenuation were important issues. In this study, the Illumina sequencing method was implemented to evaluate the biostimulation process and metabolic characteristic of indigenous microbial community by the amendment of biochar and nutrients.
METHODS AND MATERIALS
Dropping crude contaminated and clean soil were mixed in ratio 1:1 and 3kg soil was weighted for each group, 10 different mixture experimental groups were set up based on their amendments by four different nutrient ratios (Biochar/H2NCONH2/KH2PO4). Biochar (O1) was bought and produced by wood brick, put into soil by 5% of total weight for amendment groups. Control groups (O2) for each setup were prepared without addition of biochar. The established groups are summarized in Table I . Experimental groups were incubated for 60 days in dark condition at 25℃.
Triplicate 5g of each mixed setup sample was used to extract genomic DNA by the FastDNA® SPIN Kit for Soil,V3-V4 region of the bacteria 16S rRNA gene were amplified by PCRusing primers 338F 5' -ACTCCTACGGGAGGCAGCAG-3' and 806R 5'-GGACTACHVGGGTWTCTAAT-3'. PCR reactions were performed in triplicate 20 μL mixture containing 4 μL of 5 × FastPfu Buffer, 2 μL of 2.5 mM dNTPs, 0.8 μL of each primer (5 μM), 0.4 μL of FastPfu Polymerase, and 10 ng of template DNA. After the amplification, PCR products were detected on 2% (w/v) agarose gels, and the size of each amplicon was no less than 468 bp. 
RESULTS AND DISCUSSION

TPH Removal
TPH removal rates were different among setups with bio-char amendment and different nutrient ratios (p<0.05). N3 setups (i.e. N3O1, N3O2) with TPH removal of 3.72% and 2.47% indicated higher removal rates among each group (p<0.05). The highest removal amount of TPH belonged to N3O1 with 3.72%.
Microbial Community Succession
Microbial community shifts of setups during the whole bio-stimulation process were analyzed at the phylum level. Figure 1(a) showed the community barplot analysis in O1 (N1O1, N2O1, N3O1, N4O1, C1) setups, and Figure 1(b) showed the community barplot analysis in O2 (N1O2, N2O2, N3O2, N4O2, C2) setups. Proteobacteria (17.21~60.99%), Actinobacteria (5.71~55.96%), Firmicutes (1.17~76.18%), Bacteroidetes (0.53~19.9%), Chloroflexi (0.79~7.08%), were determined to be the dominant phyla in O1 setups (Biochar+Nutrient). Proteobacteria (15.81~57.78%), Actinobacteria (13.08~38.37%), Firmicutes (0.61~60.51%), Bacteroidetes (1.29~14.3%), Chloroflexi (0.38~7.68%), were determined to be the dominant phyla in O2 setups (Nutrient). 
Microbial Community Metabolic Characteristic
The 16s predicted sequence functions annotated with COG function classification in Biochar and Blank setups were shown in Fig.2. Fig.2 (a) showed that function classification of Biochar setup, and Fig.2 (b) showed that the function classification in Blank setup. Biochar addition influences the production of various compounds concerning with cellulose and hemicellulose degradation through regulating carbohydrate metabolism [7] . As long as carbon source and energy of bacterial metabolism, amino acids are produced during the degradation process [8] , Thus, increasing abundance of bacteria with amino acid transported metabolism under biochar amendment could result in the acceleration on amino acids production and humic substance synthesis [9] . The relative abundance of sequences in Fig.2 related to Amino acid transport and metabolism, Carbohydrate transport and metabolism were increased with biochar addition and had great influence on the bacterial community structure during the biodegradation process.
CONCLUSIONS
The present study revealed that biochar amendment influenced biodegradation process significantly and improved the degradation efficiency, Top 5 in biochar setups of genus were Dietzia, Halomonas, Thiobacillus, Salinimicarobium, Thiomicrospira, and top 5 in Blank setups were Dietzia, Halomonas, Salinimicrobium, Pseudomonas, Lysobacter. Thiobacillus and Thiomicrospira genes were new in biochar setups,biochar addition and had great influence on the bacterial community structure. Our results elucidated that biochar addition improved the degradation process and regulated the microbial community and function during the dropping crude remediation. 
